Abstract. There has been a long-standing debate regarding the functions of play during childhood. An important, but neglected, first step in this debate entails documenting the costs associated with play. In this study we analysed energetic costs (expressed in terms of caloric expenditure) associated with physical play in four field experiments of play in primary school children. Experiment 1 established the concurrent validity of an observational check list to estimate caloric expenditure of children's physical play. Experiment 2 compared caloric expenditure of the play (defined as all behaviour exhibited during play time) for two age groups of children during playtime outdoors and during indoor sedentary activity; caloric expenditure of outdoor activity was greater and was significantly correlated with ambient temperature. In experiment 3, children were observed during indoor play to control for the influence of ambient temperature. Outdoor physical play was more energetically costly than indoor physical play. In experiment 4, children's behaviour was observed outdoors and caloric expenditure for play, games and other activities was compared. Physical play was more costly than other forms of behaviour and games. Estimates of total energetic costs of play ranged from 6 to 15%. Results are discussed in terms of the relatively low caloric costs of play.
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To study the functional significance of play, or identify the beneficial consequences of play (Hinde 1980), child developmentalists have typically used experimental enrichment paradigms, but the results have been equivocal (reviewed in Pellegrini & Smith, in press ). An important but neglected approach to the study of functions of children's play involves applying cost-benefit analyses to play behaviour (e.g. Caro 1988; Bekoff & Byers 1992). By using cost-benefit analysis, the magnitude of possible benefits of play can be inferred by documenting the associated costs (Fagen 1981; Smith 1982) . Play can be costly in time and energy compared to other more directly beneficial activities (such as direct tutorials), or in terms of survivorship where death or injury results from play (Martin & Caro 1985) .
Cost-benefit analyses can be used to document the costs that natural selection must overcome to maintain play in a population (Fagen 1981) . If costs are high, benefits should be high. If costs are low, benefits may be high or low (Martin & Caro 1985) . Benefits of play need merely to be greater to be favoured by natural selection (Caro 1989) . The evidence for high benefits is limited (Caro 1995) .
There is little information on the energetic costs of children's play. In this study we measured caloric costs associated with physical play, a form of immature and seemingly 'purposeless' behaviour that is physically vigorous and in which children can engage alone or with peers. Caloric costs of physical play are relevant but not limited to physical training/exercise (Fagen 1981), thermoregulative functions (Burghardt 1988) and possibly social bonding and dominance functions (Pellegrini & Smith, in press) . In this study we documented caloric cost associated with physical play and evaluated whether children's play is costly (Fagen 1981; Smith 1982) .
The assumption that play is costly has recently been challenged (Martin & Caro 1985; Caro 1995) . Some evidence suggests that play in some animals, primarily cats (Martin 1984) and rats (Siviy & Atrens 1992) , is not costly, and the
